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Already published: machine tools, foreign engineering, 
opinion of US engineering, etc. 


© SCIENTIFIC BOOKS 
Reviews of new literature 
broader than the design field itself 





coming 
next week... 


the 
DESIGN edition 


for March 3 


FEATURING: 


Nylon-clad sleeve bearings. 
Tests show practical value of this new, 


moisture-resistant nylon 


Which finish for zinc die castings? 
A guide to mechanical, chemical, 


plated and painted finishes 


Small induction motors. 
Greatly improved designs are 


replacing series motors 


Controlled acceleration. 
Six methods compared for 


starting high-inertia loads 


Linear programming can be 
Pencil, paper and simple arithmetic 


to solve "transportation" problems 


Fastener checklist. 
A question-and-answer review for 


joint design and fastener selection 


Quick check for writing "Instructions". 
A prefabricated outline to help do 


the job quickly and completely 





R ESEARCH 
and news edition 


EVELOPMENT 


EPARTMENTS 
SIDELIGHTS 2 

LETTERS a 

HORIZONS 21 
SIGNIFICANT PARTS 40 
NEW LITERATURE 46 
UBLISHER’S POSTSCRIPT 48 
FYI PERSONAL 49 


WHY NOT R & D? 50 


MATERIALS: 


PROCESSES: 


ELECTRICAL: 


DESIGN: 


GOVERNMENT, 


PERSONNEL 


McGRAW-HiLL MAGAZINE OF D 16 


February 24, 
FEATURED: 


REDSTONE TO SERGEANT TO SATELLITE. Some peculiarities of Explorer 
design and why 


BASIC RESEARCH PAYS OFF. In fact, you can't afford to do without it. 
Here's the formula used by AT&T... 


INDIVIDUAL INVENTION—A LOST ART? Most basic discoveries of our 
time were made by men working alone. Have we lost the skill? . . 


TRENDS IN APPEARANCE DESIGN . . . IN SWEDEN. Examples of both 
consumer goods and industrial equipment 


POINTS OF VIEW. How do European-trained engineers compare with 
American-trained engineers? 


FIELDS OF INTEREST 


Stretchable paper ready for work .... 

Critical metals no longer critical 

Nylon and vinyl paper to come from Japan 
High-temperature titanium alloy for 700 to 800 F range 
Specialty lubricants for home and industry 


New molding method to cut parts cost 
Plastics-from-sugar processes now in pilot stage 


Semiconductors for infrared detectors 
Recording galvanometer based on ultraviolet light 
Silicon carbide may be next transistor material 


Datdphone transmits business data over phone lines 


lon propulsion moves a step closer 

In-the-ear radio developed in Germany 

Sodium-cooled reactors ruled out. i 
New color-photo technique based on strange optical effect 
More plastic laminates in Ordnance drone 


Infrared pinpoints pinhole leaks 
City-wide paging system starting in Bethlehem, Pa 
New fuels—classification is not easy 


Satellites don't have to ride piggyback 
Which agency to control outer-space exploration? 
Satellite mail stirs rocketeer imaginations 


Technical information control system—report from VSF 


NSPE unhappy about Government pay schedule 
Science struggles with wine merchants in Paris 


PRODUCT ENGINEERING * February 24, 1958 





Product 


Engineering :.... SIDELIGHTS 


ESEARCH 
edition 


EVELOPMENT 


ALBERT HAUPTLI publisher 


ELMER J TANGERMAN editor 
ROBERT W CARSON managing editor 


PAUL N ANDERSON associate editor 
ROBERT E ABBOTT associate editor 
JOHN KOLB associate editor 
NICHOLAS CHIRONIS associate editor 
RICHARD M KOFF associate editor 
HENRY E COOK, JR associate editor 
FORD R PARK associate editor 

ROBERT S PRENTISS associate editor 
ANNESTA R GARDNER associate editor 
WILLIAM GILMAN associate editor 
FRANKLIN D YEAPLE ossociafe editor 


JOSEPH J KELLEHER assistant editor 
BENEDICT A LEERBURGER, JR assistan’ editor 
DOUGLAS C GREENWOOD assistant editor 
PHYLLIS B SWEED assistant editor 

DONALD G PICINICH assistant editor 

DORA K MERRIS assistant editor 

HERBERT KEE assistant editor 

ALAN CORNERETTO assistant editor 
CHARLES J LYNCH assistant editor 


FELIX GIORDANO Detroit 
SETH PAYNE Washington 
JACK MEYER Los Angeles 


RICHARD E ROOMAN art director 
E G LOADER asst art director 
ANGELA M GIACIN assistant 


NORMA J VAN NESS production-supervisor 
LILLIAN M WITHAM assistant 


JOSEPH KERR consulting editor 
ROBERT BRUCKNER consulting editor 


DEXTER KEEZER director economics dept 
GEORGE B BRYANT, JR Washington 
DONALD MacDONALD Detroit 
WILLIAM G MELDRUM Cleveland 
MARGARET RALSTON San Francisco 
JOHN SHINN Los Angeles 
MICHAEL J MURPHY Los Angeles 
CHARLES T DIXON, JR Atlanta 
KEMP ANDERSON, JR Dallas 
JOHN WILHELM editor, world news 
JOHN TUNSTALL London 
RICHARD MARBOIS Paris 
PETER WEAVER Rio de Janeiro 
SILKE BRUECKLER Bonn 
RICHARD A LAWRENCE Milan 
RAYMOND SHAH Zurich 
DAN KURZMAN Tokyo 
JOHN H KEARNEY Mexico City 


STANLEY J ALLING associate publisher 

PHILIP G WEATHERBY advertising sales manager 
P F PRITCHARD manager, market research 
ROBERT C MATTOON circulation manager 

C C KANE reader service manager 

RUSSELL T DOUGLAS business manager 


2 SIDELIGHTS 


@ In his plea for the lone inventor (p 32 

Dr. Kroll hopefully presupposes that ther 
are still men around who can stand being 
alone for long periods of time. This kind of 
individuality is fast disappearing from the 
American scene—and with hardly a ripple of 
comment, Even the current debate on edu 
cational problems rarely mentions the need 
of teaching children to think for themselves. 
As a reminder, note the definition of an 
educated man: one who can entertain him 


self, others, and a new idea 


@ With all the hoopla about the. Explorer. (p 23) most newspapers 
except the Milwaukee Sentinel) overlooked опе technical area in 
which we beat Russia cold. Vor years, the world’s toothpaste manufac 
turers have been engaged in research of a most fundamental nature. 
Secret laboratories bristled with security regulations, scientists and engi 
neers struggled with semifluid flow equations, and at last American en 
gincers cracked the problem. Can vou imagine Krushchev's y ilous glare 


when he first squeezes out a strip of red-and-white striped toothpas 


@ Swedish design (p. 34) is simple, graceful, 

ingenious, and ippropriate to its purpose 

But why in Sweden? Yes, it’s an industrial 

country, but so is England. It’s not the 

weather either—Italy is having a similar 

renaissance with far more sun. Latest theory 

unproved) is that the similarity between 

smorgasbord and antipasta has something 

to do with it. You start by designing a Lazy Susan and the next thing 
you know weirdly shaped telephones and typewriters are on the way 


@ Lack of adequate high-school science is getting the blame for every 
thing these days—even mismanaged robbery. We note the experience of 
hijackers who stole a trailer truck with 42,900 Ib of coffee. They drove to 
in abandoned garage, backed in and unloaded without trouble. But 
when they tried to drive out, the lightened trailer was too tall—the truck 
ripped out the front of the garage and a falling steel beam pinioned it. 
The bandits got away with whole skins and nothing else 
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Bonds beyond the usual bounds 


Bonding rubber to metal was long a bugaboo to both 
manufacturers and users of many moldedrubber parts. 
But today, at Goodyear, it’s a problem of the past. 


Originally, production methods of obtaining adhesion 
centered around a very limited group of metals and 
rubber compounds. But, over the years, the molded 
rubber specialists of Goodyear perfected new tech- 
niques of bonding which opened entirely new fields 
for the use of rubber by design engineers. 


MOLDED GOODS by 


Unmatched rubber-to-metal bonding is just one of 
the advantages of working with Goodyear on molded 
or extruded rubber goods, Other reasons are out- 
standing product design assistance, rubber com- 
pounding, mold design and the latest in production 
methods and equipment plus the expert help of the 
G.T.M.—Goodyear Technical Man. For full details 
write to Goodyear, Industrial Products Division, St. 
Marys, Ohio, Los Angeles 54, California, or Akron 
16, Ohio. 


GOOD/YEAR 


THE GREATEST NAME IN RUBBER 
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READER TO EDITOR 


Phone That Remembers 
lo the Editor 

In your Why Don't They Re 
earch ind Develop Oct 2l, p 54), 
omebody asked for a device that 
vould indicate when a phone has rung 


during one ibsence 


Chis 


iutomatic 


company developed an 
to do just this and 
it was just issued, No 


Basically it i 1 


device 
the patent on 
2,818,154 sound 
a make- 


ictuates a 


ilarm consisting of 
whi h 


neon light during the break 


iperated 
ind-break contact 
Because 
of the peculiarities of the neon light 
ifter the contact 
this device 


proof, in the ordinary sense, 


it stays on recloses. 


In order to make shock 
i time de 


lay is in porated so that a continu 
two seconds 
light is 


everal models 


is sound lasting one or 
before the 
ictuated. We have built 
of this de e and the 
porated in 


tele phon 
Our 


пссе»заг, neon 


} 
ІП ос ІПСОП 


( 
| 
| 


i small stand on which a 


would normally rest 


company is not interested in 

this but 

sell the patent to some 

We would appreciate 
interested 

|. Қавімом 

” Со., Іт 


manufacturing would prefer 
to license or 


h« al 


Water Costs 
Го the Editor 


We note with interest the artick 
S. Invests Heavily in Fresh Wa 

ter Oct. 7, p. 23 We are con 
cerned, however, about the sea water 
conversion costs you report, 
they set forth an 
npression Ihe impr 
is that the cost of making fresh water 
from sea water with a Cleaver-Brooks 
init is much higher than either th« 
W. L. Badger or the Hickman unit 
l'his impression incorrect At the 
Joint Hearings before the U. S. Senate 


in 1951, we figures of 


since, we 
believe erroneous 


ssion created 


submitted 
51.21-M-gal for a diesel-driven vapor 
ind $1.12-M 
drive We 
knowledge of the $1.85 figure 
tributed to us 

It should be noted that the 
you report for the W. I 
the Hickman units are 
Neither of these 


started on its sea 


porator 


compre ssion € J 


gal for electric have no 


vou at 


figures 
Badger and 
‘paper’ fig 
ures units has vet 


bcen water trial 


4 LETTERS 


runs at Harbor Island. It will naturally 


be some time before any conclusions 
can be drawn as to whether these ma 
chines have any commercial possibili 
ties. On the other hand, any figures 
supplied by us have been largely based 
on some hundreds of actual installa 
tions covering vapor compression and 
other types F. A. LEOBEI 

Vice Pre Cleaver-Brooks Ci 


Milwaukee, Wis 


dent 


Vive la 8-day Alarm 
Fo the Editor: 

In answer to “Why Don’t 
Dex 


[ hasten to say for years I had a spring- 


They Re 
search & Develop” 
wound 8-day alarm clock which rang 
only once a day, having a 24-hour set 
ting dial. It was made by either the 
Sessions Clock Co. or the New 
Clock Co. When it finally 


ind would run no more, 


Haven 
gave out 
| was indeed 
sorry that a replacement was not avail 
ibk 

It was a dandy timekeeper and never 


I set 
usually 


of power failure! 


evening 


did fail because 
Sunday 
it oft оп 


ran more than eight days on one wind- 


= 


it on and 


turned Friday morning. It 


ing and rang just so long whether or 


not I got up! 

that will hear from 

many others who had such a clock. 
ARTHUR H. JENSON 


Milwaukee, Wis 


I am sure you 


Two-timer 
Io the Editor 
I got 
in alarm clock with two ringing times 
Dec. 16, p. 54). Why? 
ibout 15 vears ago I suggested this 
idea to GE 
giving them a 


1 chuckle out of your note on 


Because 
l'elechron Division 


trade 
proposed to call an alarm clock, em 


even 


name for it. I 


ploying precisely the features you de 
scribe, the Telechron 
But apparently GE is 
single men 


""Two-timer."' 
operated by 
or else decisions are made 
by men who don't have to use alarm 
clocks. At any 
alarm clock for married people still 


exists 


rate, the need for an 


Or perhaps, this idea is un 


American because it would let one 
clock do the work of two, thus caus 
ing unemployment in the alarm-clock 
CLARENCE W. METCALF 


Sharon, Mass. 


industry 


16, p. 54), 


Dashed Circles 
Го the Editor 

We enjoy Product Enginecring and 
noticed in the Jan. 27 under 
“Why Don’t Research & De 
velop" an item we "did" 
igo as per enclosed picture 
worked 


together with our drawings 


issue 
They 
some time 
Prototype 
models quite well and are 
ivailable 
ind experience to an interested manu 
facturer R. L. WEIR 
President, Weir Development Co., Im 
Dayton 5, Ohio 

e Photo shows ıttachment for 


( ompass 


1 1 
lrawing dashed lines.—Ed 


Built-in Vacuum 
Го the Editor: 


An item in your “Research and De 


velop” column of the Jan. 27 issuc 


caught my eye. 


Premier Company’s central vacuum 


1 
cleaning system is a similar low-cost 


275) unit that was introduced last 


The \ 


ts large capacity, 


uum machine, because 


requires emptying 


nly a few times a vear, and its re 


mote location (basement, garage, etc. ) 
means quiet operation 

Marketing of a system of the type 
suggested in your column could prove 
difficult, since the sanitary codes in 


cities throughout the nation vary 
videly and many of them prevent the 
depositing of dirt and similar sub 
systems. At least 


one company discontinued develop 


stances ın sewage 
ment of such a system for that reason. 

GORDON HELLEKSON 
Haves, Inc 
Minn 


Kerker Peterson Hixon 


Minneapolis 


e W' are also grateful to Simplon Corp., 
Mich., for 


Vacuum 


Dearborn, Easy 
Way 
This unit features a hose that retracts into 


the wall.—Ed 


bringing its 


Cleaner to our attention 
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Designed especially 
for 2000-3000 psi industrial service... 


BERRY HYDRAULIC 


PUMP/MOTOR 


fas thae importamt featur: 


* Maximum torque at ‘“‘stall’’ 


* Design proven in oil, gas, elevator and 
lumber industries 


* Competitively priced 

* Will carry overhung chain or belt loads 
* Flange or foot mounted 

* Instantly reversible 

* Smooth, constant torque at all speeds 


Ura 


for complete information and data on suitability 
for your application. 


ID IGY 
LD JC 


A DIVISION OF OLIVER TYRONE CORPORATION 
ROOM 2243 OLIVER BUILDING, PITTSBURGH 22, PA. 
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RAY HYDRAULICS 


m 


| 
| 
| 


Schematic diagram above shows one of 
the two sets of pistons in the sturdy 
Berry Rotary Piston design. 


CHARACTERISTICS 
Models A-12 and A-12B 
Reversible 


2000 psi 
3000 psi 


Drive Shaft Rotation 
Working Pressure 
Surge Pressure 


Operated as a Pump 


Drive Shaft Speed—-Maximum 
Displacement 
*Capacities from 
available, 


1200 rpm 
12 gpm* 
7.5 to 12 gpm at rated speed are also 


Operated as a Motor 
Drive Shaft Speed— Maximum. . 1800 rpm 
Displacement —( 1 2 356 
Displacement —GPR 0102 
Theoretical Torque inch lbs./100 psi 37.4 





i 
В 
E 1 - 


ь 


i os 


EVEN DA VINCI’S DESIGN COULD HAVE BEEN BETTER 
WITH HELP FROM AN 86? ЕМСІМЕЕҢ-– Ап engineer never 


has to push one bearing over another, because makes all four types of ball and roller 


p” 


bearings in over 3,000 sizes. This gives every snaineer the xibility he needs 


keep an pen mir | оп апу b arina , Ы "m 3 ve your roblem and see 


EVERY TYPE —EVERY USE 


KE. 


Sar INDUSTRIES INC PHILADELPHIA 
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American... 


DEVELOPMENTS 
TO WATCH 


Satellites don’t have to ride piggyback .. . 


. says Martin Summerfield of the U. of California 
Maybe we're sticking too close to one design con 
cept. The principle of multistaging is that each 
rocket in a series provides a boost for the next one, 
the last carrying a payload. But, he told a special 
UC seminar on space technology, several variations 
from the standard arrangement are possible: “The 
engine of the second stage can be allowed to fire 


at the same time that the boosting first stage 15 


Plastics from sugar... 


are in the pilot stage. Using a formula and 
process developed by the Sugar Research Founda 
tion, Valite Division of Valentine Sugars, Inc., now 
has a series of sugar-formaldehyde resins in the 
pilot-plant stage. Valite is not yet ready to supply 
ipplication data, but does say they're pale amber 
resins that are being evaluated for the full range of 
applications from adhesive to molding compounds 


Ihe long-sought goal of large-scale commercial 


City-wide paging system 


is going into service on a test basis in Allentown 
Bethlehem, Pa., area, using Bell System facilities 
Subscribers to the service carry the small portable 
receiver pictured here. A special "signalling-servicc 
operator,” reached by dialing on any telephone, call 
the person wanted bv sending out à modulated RI 
signal that is picked up by the receiver, demodulated 
ind amplified to energize four highly selective 
brating reeds that respond only if energized in th 
proper sequence. These, in turn, trigger an audio 
oscillator, alerting the customer. He then telephones 

1 


the service operator, (or any previously arrange 
| 


number) to get his message 


Portable signal receiver weighs only 8 oz, uses 4-volt 
battery, three types of transistors (note block diagram 


25 ИС 
radio 
signal 
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started or, the tank structure of the first stage 
might be jettisoned, while its engine might continue 
to operate with the second stage.” 

here is no disadvantage in trying different aı 
rangements, he points out, because in any cvent, 
the stages of a multi-stage rocket must differ in spe 
ific impulse, thrust-to-full-weight ratio, dead-weight 
fraction and payload fraction. Experimentation 


ould pay off handsomely 


ipplications for sugar-based compounds now seem 
in sight. Within the past few months, several chem 


ical suppliers and. sugar-producers have. announce 


igar-based compounds that show promise for pla t 


«linking. agent 


up to expectations, sugar ma 


become as important in chemical processing 


to the consumer 


Midget 
| speaker 
JA 


L K Ere 


| L м, | 





American... 


(continued) 


Will silicon carbide be 


the next important transistor material? It’s 
known to have semiconducting properties ind would 
ffer ubstantially higher’ heat resistance than sili 
m metal, much higher than germanium. Problems 


have developed, though, in producing the material 


in the purity necessary for semiconductor applica 
tions, and in creating the junctions 

\ lot of work is being done with silicon carbide 
it laboratories like the Air Force Cambridge Re 
search Center, and at several industrial plants, and 


there have been. some ven optimistic statement 


[ 
But most engineers feel the commercial debut of 


ilicon-carbide transistors still is some distance away. 
Silicon-carbide rectifiers have been built by several 


laboratories and have operated successfully at tem 


perature is high as 1200 1 far above the top 


Salt-water conversion still . . . 


ising centrifugal compression system 15 bein 
igned br Aquastills Inc., Rochester, N. Y. Com 


pany h ypes soon to market it for household use in 


Strange optical effect... 


demonstrated by Dr. E. H. Land of Polaroid 
Corp. may pave the way for new photographic and 
display techniques. He showed a National Academ 
of Science meeting how mixtures of red and white 
light can stimulate the sensation of a range of colors 
Projecting a red-filtered black-and-white image in 
red light and a green-filtered black-and-white imag« 


Specialty lubricants . . . 


ire now being promoted for home as well as 
industrial use. Instead of “one oil for every purpose,’ 
lubricant-makers are now bringing out specialty pack 
iges like the one pictured here, combining light oil 


It could be helpful it 
consumers use the right grease on the right part 


heavy oil, and no-stick grease. 


but they could also create plenty of havoc by using 
the wrong grease. Product planners might well want 
to re-examine their own specifications and instruc 
tion sheets in the light of this new trend ARG 


New lubricant package for consumer use has white oil, 
"slick lube," and graphited oil packaged in Bracon nozzle- 


tip polyethylene squeeze tubes 


8 AMERICAN 


DEVELOPMENTS 
TO WATCH 


operating temperatur for silicon metal and german 
um. But making transistors is a tougher problem 
[Ihe zone-refining technique, for example, that has 
been so successful with germanium and silicon can 
not be applied to silicon carbide 

Raytheon Manufacturing Co., one of those actively 
engaged in silicon-carbide research, hopes to use th 


mate 


rial in its new spacistors (PE—Sept. 9, '57, p. 16) 
is well as in transistors, and says 

‘We are developing novel means of producing 
semiconductor-grade silicon carbide. While we hav« 
had some success in this area, we are still not com 
pletely satisfied It is, at present, difficult to 
ybtain silicon carbide with high carrier mobility and 
lifetime." Ravtheon is, therefore, continuing its 


vork, but making no promises 


vater-short areas For information on salt-water 
conversion problems, and other approaches to their 
lution, see PE—Oct. 7, ’57, p. 23) 


in white light, he produced a combined image that 
looked not pink, but multicolored. No direct ap 
plication for the phenomenon has been found, but 
Dr. Land believes it rates further study 
sible explanation: Human beings have an atavistic 


One pos 


binary color reception system, a relic of earlier stages 


in evolution, which has previously escaped notice 


PRODUCT ENGINEERING * February 24, 1958 





We mint 


with your money 


in mind! 


X 


<4 
9 
\ 


GS 


ONE COIN 


is just like another of its kind — min- 
iature precision on a magnificent scale. 
U.S. A. money is beautiful, durable. 


If your money comes from making 
precision equipment, you'll want to 
know more about the profit-produc- 
ing powers of Miniature Precision 
Bearings. These bearings improve 
instrument sensitivity and reliability 

heighten values and often cut 
costs. 

Now possibility and perfection can 
replace impossibility and imperfec- 
tion. There are MPB bearings from 
3$" O.D. down precise within 
limits one-third the thickness of a 


"7. 


iature precision. 


postage stamp! Despite its minute- 
ness every ball in an MPB retainer- 
type bearing rolls in its own coined 
pocket. Even under extreme temper- 
ature changes MPB bearings run 
smoothly, helping your product 
deliver continuous precision and top 
performance. 

If miniaturization can help you, so 
can MPB. Over 500 kinds of bearings 

specials if you need them. And we 
are ready with the world's broadest 
miniature bearing experience (we 
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О) 


ONE BEARING 


— if it’s an MPB bearing 
other of its kind, minted with magnificent, min- 


is exactly like any 


own the mint!) to solve your prob- 
lems and help you mint ideas. Write 
to Miniature Precision Bearings, Inc., 
202 Precision Park, Keene, N. H. 





With a LINK-BELT Motogear—you can 
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SWITCH IN MINUTES 


D' SIGNED for bracket-mounting foot 
type motors of any manufacturer, 
Link-Belt Motogears radically slash 
delays in making motor replacements 
Remove four bolts, disengage the cou 


pling, re-assemble with another motor ASK FOR BOOK 2447 d 
and it's ready for work. No need to tains features and data on Link 


drain oil. And no re-alignment prob- Belt Motogears. Also covers 
е Gearmotors with flange 
lems — the bracket assures accurate mounted NEMA motors—and 


positioning of the motor Electrofluid Motogears — with SPEED REDUCERS 


"Cushion Action." 
Link-Belt Motogears are immediate 


lv available from nearbv stocks. in "- LINK-BELT COMPANY: Executive Offices, Prudential 
Р o Plaza, Chicago 1. To Serve Industry There Are Link 

sizes to 100 hp, output speeds from Belt Plants, Sales Offices, Stock Carrying Factory 
3 › ы И Branch Stores and Distributors in All Principal Cities 
280 down to 1.8 rpm. Call your nearby ^ ' Export Office: New York 7; Canada, Scarboro 
Link-Belt office for complete informa (Toronto 13); Australia, Marrickville, N.S.W.; South 
Africa, Springs. Representatives Throughout the 

tion. World 14 А 
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American .-- Washington 


DEVELOPMENTS 


TO WATCH 
n eee 
оТ _ 


Exploration into outer space... 


] + 
OTICS manual \ 
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World-wide ... 


DEVELOPMENTS 
TO WATCH 


A high-temperature titanium alloy . 


that shows “great promise for applications in ducting tests—these aimed at developing a. powder 


Hto-800-F range" is being developed by Im netallurey technique that might eet around the 
Chemical Industries for jet-engine parts ind difficulties in. melting and casting the alloy (the 
ipplications It in 55: titanium allo methods so far used by ICI Ihe troubles stem 
5 tin and about 2.5 aluminum from titanium’s high reactivity in the molten state, 

t allov of thi asic Composition wa ind are common to almost all titanium alloys \ 
roduced commercially about a year ago, but then powder method might have several advantages. Re 
vithdrawn because it was not entirely stable. Now, nt research on aluminum alloys (PI Dec. 16, 


ІСІ modifying the composition and believes that 57 p | 


2 indicates 51 I parts mav show con 
thin the vear, it will have the p! blem licked iderably greater heat resistance than the cast meta 


Meanwhile, th [in Research Institute is also co ind also higher strength 


HCI M 


Recording galvanometer . 


that uses ultraviolet light as its recording cloped 


simplv by exposing the paper to davlight 
mechanism has been de veloped by New Electronic 


the company says, and it is permanent if the papet 
Products, Cavendish Street, London. According to is not left in the daylight too long. The trace will 
the company, a mirror mounted on the galvanometei become visible in less than 10 «s 


{ 


c, and a traci 
reflects radiations from a mercury vapor lamp on to velocity as high as 10,000 in. per sec is said to be 
U-V ensiti v recording papel Ihe record i | | bk Paper 


0 peed range from 0.2 to 6 in. per se 


Nylon and vinyl-fiber paper 


will be produced commercially in Japan by à new thc paper will prove especially useful for filtration, 
ud to make it superior to paper wrapping for long-term storage of parts, and for maps 
Ё 4 | 


lv in strength and fire resistance, but also in nd might even be 


wet" proc that’s 


used for “paper” money 

moothness (most synthetic-hber papers so far pro Fhe Special Paper Manufacturing Co., Shizuoka 
luced in this country have strength and fire resist Prefecture, will make the nylon paper, Hirose Paper 
ince, but do not equal ordinar paper in texture and Mill, Kochi Prefecture, the vinyl material. Neither 


ippearance Prof. Seizo Okamura of Kyoto U., who hrm expects the new papers to be cheap. Probabl 


] 1 қ 1 , 1 f 
veloped th new manufacturing rox 5 ( four times that of regular papel 
| 


Sintered aluminum bearings 


vit ım powder with intermetallic compounds (iron 
ocess on which Metallgesell luminum, 


haft AG, Frankfurt, Germanv, has just obtained a 


! 1 
produced 


п unproved performance characteristics are in 
DV 1 new 1 


magnesium-zinc, magnesium-silicon, cop 
per-aluminum, and the like) as well as tin and lead 


iminary patent Г ntered parts combine alu Intermetallic 


idditions are in the 5 to 10 rangi 


In-the-ear radio... 


developed by two German engineers, is a truly 
wireless” unit. As the photo shows, it’s only a little 
bigger than a flashlight bulb, operates on transistors 
Its inventors make no claims about power Or tonal 
quality, have not yet announced plans for manufac 


ture—but thev do sav it will work 
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ACTUATE OR POSITION IT 
BETTER WITH 


SAGINAW °/, SCREWS 


6 decisive advantages reduce 
manufacturing problems and costs: 


screw fixed— nut travels 


OUTPUT Saginaw b/b Screws permit ponents far more precisely than 


м much smaller motor th for 
4 =» r^ n Yoone » hydraulics or pneumatics; toler 
Ann less drain on electrical systems, 


POWER SAVINGS. Operct- 4 PRECISE POSITIONING. Sogi- 


ing with over 90% efficiency now b/b Screws will position com 


input 


ances on position are held within 
and also simplify circuitry 


0006 in./ft. of travel. 
SPACE SAVINGS. Saginow 
b/b Screws themselves ore TEMPERATURE TOLERANCE. 


compact. They permit smaller Normal operating temperature for 


FORWARD: When rotary motion is applied to the 
r the nut is d al th th 
screw, b/b is driven along the axis of the screw, motors and gear boxes and Saginaw b/b Screws is from —75°F 
Cchonging rotary motion to linear motion. 
eliminate auxiliary equipment 
required by hydraulics. they will function efficiently at tem- 
nut fixed —screw travels 


DEPENDABLE PERFORM- peratures oe Mah ee - OUR 
бабына 
и аў. 3 


ANCE. Saginow b/b Screws 
nnnc OP on Pana ллы 1 
i B 


to -- 275 F. But in selected materials, 


are far more reliable than hy LUBRICATION. If lubrication fails 


oni | ЕЗ һ / r I stil 
.. draulics or pneumatics. Gothic the Saginaw b/b Screw will still 
ruven o» o» мачты 7] 


| 

| arch grooves, yoke deflectors function with remarkable efficiency. 
| J 
® ) 


— ond multiple circuits provide Units have been built and qualified 


odded assurance. for operation without lubrication. 


FORWARD: When rotary motion is applied to the 
b/b nut, the screw is driven along its longitudinal 
oxis, changing rotary motion to linear motion. 


TYPICAL AUTOMATION APPLICATIONS 


Automatic indexing device for stacking material, 


Automatic device for loading and unloading machine. 
Saginaw b/b Screw used to raise and lower table. 


Saginaw b/b Screw used to save power and space, 


If you would like further details on the use of Saginaw b/b Screws to increase 

the efficiency of plant operations, or specific application recommendations for your 
individual processes, experienced Saginaw engineers are at your service without obligation 
Just write or phone us your requirements, or fill in and mail the handy coupon below. 


d SEND TODAY FOR FREE 36-PAGE 
ENGINEERING DATA BOOK... 


ARG LL or see our section in Sweet's Product Design File 


Saginaw Steering Gear Division 
General Motors Corporation 


eee b/b Screw and Spline Operation 
ки; Dept. | PER, Saginaw, Michigan 
i Ы Please send new engineerina data book on Saginaw b/b Screws and 
insi ann Splines to: 


Crew 
NAME 
COMPANY 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS ® SAGINAW, MICHIGAN ADDRESS 


WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 
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What’s happening in SCIENCE 


How many new fuels? perhaps held at very low temperatu aised do enough electrons of th 


| jump from the 
, | — empty band to 


| other words, it 


in brief 


How big is a neutron? 


Qtaníf | | 


Semiconductors for 
infrared detectors 


\ 


№ 


lon propulsion moves a step closer with announcement by Gian: esearch Laboratory that it has obtained specific im 
pulses as high as 600 per sec (nearly twice that of most chemica ске and expects soon to reach 1,000. Photo shows plasma 


jet of ionized helium at temperature above 10,000 K, and standing shoi wave Diagram shows nozzle construction 
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Nees weoreene Шпетап'ѕ blankets of HYPALON 
NEOPRENE washers are take 15,000-volt shock for 


integral part of leakproof, 


cushioned fastener 147 test hours without damage 


A combination of an undercut head 
design and a conically shaped neoprene 


ee HYPALON retained full insulating 
value in test that burned through 
ordinary rubber in 12 minutes 


l'elephone poles often carry power lines 
in addition to telephone wires. When a 
pole needs replacement, telephone line 
men usually do the job if power line 
voltage doesn't exceed 15.000 volts. In 
jockeving a new pole into position it 


Undercut of fastener head 


The washer cushions the head and pre 
vents metal-to-metal contact. Finishes may brush against the power wires. It 


are protected; transmission of vibration the pole is wet it is conductive enough to 
noise and squeaks is reduced be dangerous Wet or not, linemen pro 
tect themselves against possible electro 
cution by wrapping the top of the pole 
with insulating rubber blankets 


меотов че 
WASHER 


Natural rubber blankets have higl 
insulating value, but are vulnerable 
corona cutting and deterioration from Bell 
sunlight and weather. At the first sign of 
a cut or burn they must be discarded 


ee 


engineers devised a test closely 
simulating actual service conditions (se¢ 
sketch) [hey soaked a pole stub in 
onfines and controls flow of Ihe extraordinary resistance oft water, grounded it, draped a blanket 
conical neoprene washer $ 
HyYPALON synthetic rubber to ozone Over it, pressed a '4-in. copper conduc 
As the fastener is secured. the under sunlight and other oxidizing agents sug tor against the blanket and applied 
"n > М > > ТТУ | > g | 

cut head confines and controls the gested its use for linemen’s blankets to 15,000 volts. Resultant arcing produced 
spread of the resilient neoprene washer engineers at Bell Telephone Labora 
which, in turn, flows into the top tories in Murray Hill, N. J. 

threads and seals the fastener hole 


constant corona and evolved strong 
ozone. Ordinary rubber blankets failed 
15 
some in 12 minutes. But 
anket of 100 HYPALON withstood 
test hours with no corona cuts 
ozone cracks or burn-throughs. Longer 


testing was considered unnecessary 


Performance like thismakes HYPALON 
an excellent choice for parts or products 
subject to ozone, corona or strong ox 
dizing conditions. Mail the coupon for 


so washer seals the hole and 
ushions the fastener head E details on how this Du Pont synthetic 
rubber can help you in designing new 
It's another example of good design 
made possible with a part made ol 
neoprene —the Du Pont synthetic rub 
ber that is used throughout the auto 
motive industry for resistance to oil Test blanket of HYPALON showed no damage after HYPALON 
ozone and weather. Just clip the cou 15,000-vot test simulating actua! service ht E. I. du Pont 
pon for more information Test was d опира ате тг: 


products and improving old ones 


ELASTOMERS IN у a wo NR 


| am particularly interested in 


Send me a free copy of The Du Pont Elastomers 
a review of properties of neoprene and HYPALON 


Add my name to the free mailing list of the 

Elastomers Notebook (contains articles based Name 
MG. u. 5. pat, OFF 

on uses of Du Pont elastomers in industry 


Better Things for Better Living 


~ E. |. du Pont de Nemours & Co. (Inc 
... through Chemistry 


Elastomer Chemicals Dept. PE-2 
Wilmington 98, Delaware 


Address 


City 
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(ШЕНІ 


Frode Mort 


ПИТТ ШІШІ/ 


Bronze plating 
duplicates eye-appeal 
of 24K gold finish 


A copper-tin plate with the rich, brilliant 
appearance of 24K gold is easily ob- 
tained from the unique M&T Bronze 


plating process 


CORROSION RESISTANT, TOO 
This most attractive decorative plat 
offers excellent corrosion protection for 
the product. Coated with a clear lacquer, 
it provides a high quality finish with 
long life as well as unusual appeal. It 
lends itself to distinctive accent applica- 
tions, or to a uniform overall finish even 

on parts with complicated shapes 
M&T Bronze deposits as an 88% copper 
12% tin alloy. It covers recessed areas 
uniformly. Since the process is as easy 
to control and operate as processes de- 
positing a single metal, designers can 
specify it in full confidence of consistent 
results. Send for 


more data 


plated with cor 
r, nickel and gold now 
et equally handsome 


ke M&T Bronze 


METAL & THERMIT 


CORPORATION 


General Offices: Rahway, New Jersey 
Pittsburgh * Atlanta * Detroit 
East Chicago * Los Angeles 
In Canada: Metal & Thermit—United Chromium 
of Canada, Limited, Rexdale, Ont 


Мамаш 


COATINGS for METALS 


Metallic 


Organic 


DORIA UL 


Outwears textured baked 
enamels by 10 to 1 


Metal & Thermit presents UNI- 
CHROME COATING 6400, latest 
addition to a comprehensive line 
of vinyl dispersion finishes. This 
coating offers two advantages that 
set it apart as an extraordinary 
finish for quality products such as 
business machines, office furniture 
and similar items 

(1) It has an interesting and 
rich texture akin to high cost 
grained leather. (2) It has been 
endowed with properties that en- 
able a COATING 6400 finish to 
retain its eye appeal long after 
lesser finishes have deteriorated 
or failed. 


PROMOTING LONG LIFE 


A new type of organosol formula- 


tion, COATING 6400 has the 


Decorative. Protective 


DIRETTA RN TTET 


Tough new organosol coating sprays 
unique textured finish 


well known chemical resistance of 
vinyl coatings to acids, alkalies, 
moisture, salt solutions and other 
causes of finish failure and corro- 
sion 


It is a hard yet flexible coating 
surpassing normal textured 
enamels in resistance to handling 
and abusive service conditions by 
as much as 10 to 1. Applied by 
spraying, it builds films of 8 to 40 
mils, depending on the number of 
coats. COATING 6400 sticks tight 
to properly primed metals, will not 
chip upon impact. 

Other features: Excellent elec- 
trical insulating qualities; gloss 
which can be varied from high to 
matte; wide selection of colors. 


Write Metal & Thermit for de- 
tailed information on UNI- 
CHROME COATING 6400. 


Unichrome is a trademark of Metal & Thermit Corp 
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Stretchable paper 
ready for jobs 


briefs 


How many materials 


\t 


Molding method 
to cut parts cost 


5 


Now it s official 


Lower prices 


Critical metals 
no longer "critical" 


Valve gate molding is designed to red 
part shrinkage, speed molding 


cut molding sts on thermoplast 
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Feutron Felts 


Withstand High Temperatures...Corrosive Conditions! 


Engineering Advantages 
FEUTRON FELT 


* Exceptional chemical resistance with 
thermal stability to 300°F in dry con- 
dition 
Non-hygroscopic and biologically 
stable 
Produces a smooth, fibre-free surface 
in finished product 
Three dimensional strength — or good 
draping and tailoring properties 

These are the toughest Felts you've ever seen! * Uniform weight and thickness 
м X Good resin pickup (wettability) due 


FEUTRON Synthetic Felts possess the same chemical to large fibre-surface 
] е : Good resin-to-fibre adhesion 
and heat-resistant properties as the fibers they are made High strength and elongation proper- 
from .. . Nylon, Orlon, Acrilan, Arnel, Dacron, Dynel, ties which may eliminate the need for 
: 2 pre-forming in deep draw applica- 


Vinyon . . . all the newest synthetics! tions, and prevent tearing in vari- 
т shaped molded applications 


Now you can completely overcome acid, alkali, solvent * Excellent dielectrical properties 
and other chemical environments . . . and temperatures up For — —— > write to: 
- . А „к= y NY 
to 300°F ... with the right FEUTRON Felt. These General Offices and Engineering 
> x Е : : a and Research Laboratories 
mechanically-interlocked synthetics resist corrosion. You 78 Glenville Road 
7 4 . . А Glenville, Connecticut 
can wash and re-use them. And, being fibrous, they give 


you better flow-rates. 


A wide selection of FEUTRON styles and sizes . . . and 
precision-cut parts . . . are available. Mention the applica- 
tion in which you are interested . . . on your company 
letterhead, please . . . and we will send appropriate data 
sheet, complete with samples. And remember . . . quality 
AMERICAN Felts are made to the highest standards in the 
felting industry! 
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Surface Heating Guide 


How to choose electric heaters of 


the right type and size for your design 


Here is condensed information to help 
you get the most economical electric 
heater for your surface heating design 
problem. 

Two nerally 
type heater should be 
"ular 
They are 
of yo 


perature require 


factors gi determine whic! 
ısed for any 
surface-heating 


the physical cl 


ipplication 
aracteristics 


ur product, and the surface 


о 
о 


қ 


Ж 


i) 


мтарр« 
spaced away 

G-E cartridge heaters (b) ar« 
"spot" ireas. Sho 
compact, they can be « 
drilled | 
machine or surface 

For flat 
hot plates, platens and 
heaters (c) may be clamped 
General Electric insertion heaters 


for heating of small 
and 


isily in 
serted into | | 


metallic irfaces, such as 
lies, strip 
т space 


away 


TABLE 
OF MATERIAL IN PROCESS 


Volume 

of Temperature Rise in F 
Material 

in 


Process 50 
(су. іп. 


1 .006 

5 .030 
25 090 
100 .360 
1.80 
3.60 


100 150 200 250 


.012 .018 
.060 .090 
.180 .270 
.720 1.08 

3.60 5.40 

7.20 10.8 


.024 
120 
.360 
1.44 
7.20 
14.4 


030 

150 

450 
1.80 
9.00 


1000 18.0 


This table is based on a ten minute working 


cycle. If working cycle is other than 10 min- 


utes use following formula to correct values 
10 divided by the number of minutes in the 


legrees F (subtrac 
f 1 

ature) 

3. Find heat 
(Table 1 
those listed 
Table 2 sh 
from values ir 


aterial 


1 
ipphes t 
ippil ( 


TABLE 3'—PLATEN HEAT LOSSES IN KILOWATTS 


Surface area 
of metal platens 
in sq. inches 


100 
250 
500 
1000 
2000 
3000 


.240 
.480 
.720 


Final temperature in degrees F 
of metal platens 


200 300 


080 
200 
400 


160 
400 
.800 
1.60 
1.60 
2.40 


"This table based on platens being completely uninsulated 


GENERAL QA ELECTRIC 
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1--НЕАТ ABSORPTION IN KILOWATTS 


300 


2 


10.8 
21.6 


TABLE 2 
CORRECTION FACTOR 


Subtract or Add 
as indicated to figure 
in Table 3 


Material in 
Process 


036 Aluminum 30 

180 Dry 

540 Wood or Paper 507 

16 Wet 

Wood or Paper 20 
Glass 40° 


Rubber 30 


cycle times the kilowatts given above equals 
the kilowatts at the new cycle. Table ! 
apply for all materials except for those listed 
in Table 2. Apply correction factor if needed 


will 


$6 1 A 


DELIVERY TODAY: P 
General Electric heate: 
today from General Ek 
‚ r plant 
SPECIAL SAMPLES: Y Се: 


Pic Sales engi 


il heating probler If st 
ire required, he will pz 
PROMPT SHIPMENT: Ge: 
new Industrial Heating plar 


Indiana, is 


Т 1 t1 
І ro 
г рії 1l 1 


nearest General 
Sales Offic 


Section B723.12, General Electric Co 
Schenectady 5, New York 
Please send GEA-6146, 
Handy Selector Guide 
Catalog of G-E Heaters 


Surface Heating 
and GEC-1005, 
and Devices 
NAME 

COMPANY 

ADDRESS 


CITY 





FOR ALL METALS AND ALL PLASTICS 


New adhesives in dry film form 
"——— cut waste, handling costs... 


demands liquids ... 


e Minimize fire hazards and odor problems 
e Eliminate costly liquid-handling equipment 


e For permanent bonding of plastics, films, foils, metals 


wder BONDMASTER* form 


FOR ALL “CHEMICAL FASTENING” 


PLYMAS 


* rubber- 


SEND FOR FREE DATA 


ет Vinyl sheet bonded to polyester 


board and to aluminum with 
new PLYMASTER dry fil 


INTERNALLY REINFORCED SWIFTLY, EASILY REACTIVATED 


Both these new films may be reactiv- 
ated with common solvents to bond at 
oom temperature. Where heat and 
available, thev can be 
reactivated to achi« 
trengths in exce 
f 1,500 psi. 


W rite for free 10 


page Special Prod 


PLYMASTER 


| - | | . E TECHNICAL DATA AND FREE SAMPLES 
RUBBER & ASBESTOS gr на. 


CORPORATION 


235 BELLEVILLE AVENUE 
BLOOMFIELD, NEW JERSEY 
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Product 
Engineering 


HORIZONS 


the PACE of CHANGE 


м 


“Total Government expenditures (1) for all procurement (2) for 
atomic energy, and (3) for all scientific research and education will be 
approximately $21.1 billion in 1958 and $21.6 billion in 1959, compared 
with $20.5 billion in 1957. Within these totals for procurement and 
science, we have gradually but substantially changed our emphasis. This 

continuing attention in recent years to new concepts of defense 
is shown by the fact that more than 75% of the total funds for procure- 
ment in the 1959 budget and 1958 supplemental requests is programmed 
for new types of equipment which had not been developed in fiscal year 
1955 or were not being bought in production quantities in that year 


Yet these take only one dollar in four—the other three 


go for new products of research and development 


\\ 


к" 


t he has also made more rapid strides these past ten years 
than in the previous 90 
Milita 
B 
man’s greatest endowment over other animals, his intellect, is really being 
put to work 
But intell 


do now 


\n t t tv, the engineer is. th 
essential man in the vears immediately betore us. ‘Vhe products which he trans 


lates from research will pace—and pay for—the further advances of science 

















Crass oF Seavics SYMBOLS 
ofa DL = Day Letter 
NL = Night Lener 


This b è fm meege 






























RESERVE PAGE SPACE FEBRUARY 24 ISSUE FOR IMPORTANT MESSAGE FOR ORIGINAL 
EQUIPMENT MANUFACTURERSe DUE TO EXPANDED PRODUCTION FACILITIES BEHLEN 
HYDRAULIC ROTARY SERVO MECHANISM NOW AVAILABLE TO OEM ON WIDER SCALE» HUGE 
DEMAND IN PAST HAS BEEN FROM PRODUCTS WHERE MANUAL LABOR NEEDED TO BE REDUCE De 
FOR EXAMPLE, SINCE 1952 THIS BEHLEN UNIT HAS ADDED SALES IMPACT OF POWER 
STEERING TO FARM TRACTORS» ROAD EQUIPMENT SELF=-PROPELLED VEHICLESe FOR LAST 
TWO YEARS HAS GONE ON LEADING TRACTOR LINE AS ORIGINAL EQUIPMENTe INVITE 

OEM PRODUCT RESEARCHERS TO SEE HOW EASILY WE CAN ADAPT THIS SERVO MECHANISM 
TO THEIR PRODUCTSe OUR PRODUCTION MANAGER HOWARD CHRISTENSEN WILL GIVE THEM 



























HIS PERSONAL ATTENTIONe REGARDS= 
W D BEHLEN PRESIDENT= 


deterred cher 
rm TELEGRAM 1201 | i rainsernedonel 
W. P. MARSHALL. *e»teogn* 
The 6 «u ome show n che dare line on domestic telegrams s» STANDARD TIME at potet of origin Time of receipt ts STANDARD TIME a+ point of deninston 
K CSAQ32 LONG NL PDzWUX COLUMBUS NEBR 24= 
PHILIP G WEATHERBY, ADVERTISING SALES MGR PRODUCT ENGINEGRING= 
330 WEST 42 ST NEW YORK NY= 







THE COMPANY WILL APPRECIATE SUOCESTIONS FROM 1(Ү% PATRONS CONCERNING ITS stavice 


MANUFACTURIN 


Dept, PE.2 


OQ. co. 


Columbus, Nebraska 










22 
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THE ENGINEERING WEEK 


go mcm Dur UT - " 


Struggle for Science — |nfrared Pinpoints Pinhole Leaks 


Simmers on Seine 
zc ۱ NORV 


Suspension system sleuth 


lett) checks automotive air 


Satellite Surface Coating 
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THE ENGINEERING WEEK 


Bonn—I 


sending 

C equipped with mag 
tele 
па РІ und con 


» their 


munication 


delis cr 


ша droj 


THE ENGINEERING WEEK 


A thrust and range booster 
Hydyne, a new high-energy liquid fuel 
by Rocketdyne 


increase 


was used in 


developed 
the thrust. and 


Redstone 


Properties 


the Jupiter-C to 


the range of the conventional 


engine (shown) above by 12 


of the hydrazine-based compound closely 


duplicate those of alcohol, the standard 


Redstone fue fuel 


Engine can use new 


% 


withou any modifications 


extensive 


Information Collection 


mmand signal 
llect informa 


1 
TAVIOICT 


1 1 
manned 


W٤ іроп compen 
nounting 
B 1960 he 


| f N "mn 
peca 0 › mph 


importance in 
envisage 
250 mph by 1965, and to 
1970 Ik ilso predict 
kets will 


62,500 mph within a 


that unmanned research ro 


hit speeds Of 


decadi t manned 


1 xplorer is also equipped to detect 
cttect о! the dust like 


clouds of micrometeorite particles. An 


the ibrasive 


erosion gage containing a wire grid 
of 12 
this 


wires arranged in parallel records 
I'he 


ınd its wires broken 


erid will be 
\s each 


small in 


ıbrasion WIIC 


erode а 


is cut, there will be a 


in the low 


ın frequency DOWCI 


they 
1 


ter—indicating a micromete 


Kf five microns or larger. The 
in ппрас! шісторһопе 
ind 


and 


grid with an amplifier 
determine absolute size 
nomentum of a 
l'racking— Some 


сто lo k 


minitrack stations 


tracking 


world trac king the | X 


stations 


cncrg 
11 
vi 
| 


о! light ім the vCal 


approa h 
7000. Ti 


urged Germanv's Federal Goveri 
Е 5] 


billion annualh 
h, and exhorted resc 
to start 
ictical techniques by 1 
эаспесі pointed out that 


СПСІПССІ 


nomic grounds, Germany must renew 


its aviation and space activities, other 


wise she would lose het position as 


the world’s fourth biggest industrial 
nation and fall far 
ally and technologically, to the 


scientific 


Status 


behind 


of an undeveloped nation 
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Herald Laminated Plastic Use in Planes 


Los ANGeLes—Rigid construction and 
performance specs for Anny 
target drone points to wil 
plastic laminates in future 
512115 
Drone under test by Army Ordnance 
( orps features extensive u 
forced plastic laminates f 
ertical stabili 
Radio-controlled 
plane. D 


craft gunner 
Weighing 


wing 


Poised plastic . . . 


RP-77 radio-controlled drone uses a single-stage, axial-flow free-turbine engine 
modifications for weight reduction With ram air, if delivers 294 hp at 300 
Specia design of the air passages gives a reverse direction jt 
inlet air across the oil cooler and exhaus icks with a minimum 


| tank is 


of turbulence The fue 
shown here, the drone also has a 


JOS Г ing speed is rea 


should On 


hop 
obo 


Ingot peeler 

being used by two companies 
Europe is reportedly reducing condition 
ing costs by 10 times that of any present 
method. The peeler utilizes about 80 
of stripping heat and obviates annealing 
Basically a miller, electro-hydraulically 
controlled, the machine increases output 
ten-fold and cuts material handling. Steel 
grain is said to be refined. Temperature 
drop during peeling is 200F. Total non 
productive time for the peeling process is 
90 sec. With 2150-mm dia. cutting head 
with 48 cutting edges, 7200-lb ingots have 
been cut in 35 sec. per face. Stock re 
moval can be adjusted to about 7 or 8 
mm The machine was developed by 


Innocenti of Milan, Italy 
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T 


E 


. бей йы 


Tale-telling tape 


faster than originally recorded from business machines 


receiver 


oes! 
кы үк 


ы ка СР ҮЗ 5 


PE 


ME Sr ru T. S 
T7 
————À 

e: 


e 
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Changeable Jet Solves 
Flight Riddles 


Burraro—A I 
flight characteristics of other 
oft 
drawing board, proving to be a 
jue flight-testing tool 
уу Cornell Aeronautical 


under sponsorship of Air Force's 


33 jet trainer, that can 
produc 
planes, including designs not vet 
th 
Developed 
Laboratory 

Re- 
h and Development Command, 
used to solve stability 
problems and to provide data 
flight 
In 1 
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juavalent to a medium-size analog 
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“Usually Outstanding Service and Life” 
—that's SUPERIOR BRUSHES 
on BELL HELICOPTERS 


- wos 


A clear and welcome statement from the Bell Helicopter 
Corporation of Fort Worth, Texas, needs no embroidery: 


“The silver graphite brushes supplied us by Super 


Carbon Products, Inc. are used in conjunction with o 
XH-40 in flight tracking actuator. It is expected that in 
this application they will give their usually outstanding 


service and life.” 


= = 


Investigate Superior Silve 
Graphite Grades. T 
excel for many critical 


electrical requirements 


Ne have had the opportunity of recommending similarly 
successful Superior grades for exacting, especially new, 
applications. May we look into your problem? 


SUPERIOR CARBON PRODUCTS, INC. 
9115 GEORGE AVENUE * CLEVELAND 5, OHIO 
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NSPE Has Beady Eye 


к Е м о T o for Pay Proposal 


WASHINGTON Hitting ha t the 


Administration’s proposed hed 
pro] 
le for government scientists and en- 
^ rs, Paul H. Robbins кесиу 
ыл = „ 
ctor of the 43,000-member Na 


budge t 


ALL-PURPOSE DETREX ALKALI CLEANERS 
MAKE CLEANING OPERATIONS 
ECONOMICAL AND EFFICIENT 


In addition to DETREX 37, DETREX manufactures a metal cleaning 
compound to meet every requirement in this field. Without obliga- 
tion, a DETREX representative will analyze your specific cleaning 
application. Drawing from his experience and the wide range of 
DETREX water-soluble metal cleaning compounds, he can then 
recommend the one that will guarantee maximum efficiency in 
your metal cleaning operation. 


DETREX service continues beyond the initial sale with regular 
checks on product performance and efficiency. Only DETREX ' . 
provides such complete coverage —from recommendation of the Navy Designs Special 
proper method through installation to periodic counsel and service. | 

This "One-Source" efficiency has made DETREX, pioneer in the Subs For Polaris 

metal cleaning and processing field, the recognized leader. Let us 
show you how DETREX can recommend and service the most effi- 
cient methods, materials and machines to meet your requirements. 
Write today for information on increasing efficiency at iower cost. 


\\ ASHINGTON lhe first 

to be built especially for carn 
fring the Navv's new Polaris 
water missiles will be ready 

ind the Navy is expected te la 


order for six more to be readv by 1962 
ШТ ucle: po C 5101 I es 
DETRE CHEMICAL INDUSTRIES, INC. will т а “the балы ) | Alba 
BOX 501-A, DETROIT 32, MICHIGAN соге. Each will be 350 ft. long, with 
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2S-ft. beam 
ng to latest 
will ha ibout 15 vertical t 
housing and firing t aris, which 
is 30 ft long and 5 in. diameter 


Ihe best information 1 hat hring of 


Parker 3-D Cams 
are now being used) 
to control: 


e JET FUEL METERING » 
EFFECT OF EARTH'S 
MAGNETIC FORCE 
CHANGING RELATIVE 
HUMIDITY 
MACH METER 
(to 10 MACHS) 
BOMBING 
COMPENSATOR 


METEOROLOGICAL 
INSTRUMENTATION 


Fleet Tracker Readied 


PITTSFIEFI Mass.—Na ; Parker 3-D Cams 
i : will soon control: 


» AUTOMATED MACHINE 
TOOLS ) 

e MATERIALS HANDLING 
EQUIPMENT 

e NAVIGATIONAL 
COMPUTERS 

e MISSILES & MISSILE 
TRACKING 

e COMMERCIAL 
MACHINES 

e SECRET 
СК | \ 


Wherever a mechanical 
method of precision 
control has advantages 

and for repetitive de- 
pendability under severe 4 
environmental extremes | | 
—explore the versatility | _ 
of Parker 3-D Cam, pre- T 
cision control! 


TARTAR 


/ 
Its a Rocket Send today for fact 


filled folder. Discover 

how Parker can solve АНЫ ы p 

your control problems р zi Material: Aluminum 
with 3-D Cams! С! : 14,000 specified Stations. 


VIENNA— Ru 


Ee T ج‎ Bowl Ad 


CAM DIVISION 


FRANKLIN AVENUE e HARTFORD, CONNECTICUT 
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PRODUCT-DESIGN 


MEMOS FROM DUREZ 


insulative 


Fr 


vrowing 


ez molding 


that retains 
sulation values over extended per 
it relative humidities above 90 
iS Measured by ASTM 
1495 (Method A or B), can be consist 


ently reproduced 


Its arc resistance 


It does not corrode metal contact points 

Because it is a thermosetting material 
it provides virtual freedom from cold flow 
and creep 

You can get this material from us i 
orlon-filled granular blue or green mo 
ing compound with plasticity values of 
10, 12, or 16 by ASTM D731. It is de 

'ned to meet the requirements of Mil-M 

94, Tvpe SDI-5 

For a data sheet detailing properties ot 
the compound, and of molded material 


check the coupon 


Hetron ducts outlast 
metal 


Perhaps you've been thinking of Hetrot 


е , Т t n 
nainivy i с-гега! ! poivester ma 


i 


30 


molding compounds 


Corrosion-resistant polyester 


Low-cost control knobs 


It's true you get outstanding fire retard 
ance with Hetron. But don't overlook its 
corrosion resistance, which is equally im 
pressive in equipment such as this glass 
reinforced ductwork 
duVerre, Inc 


manufactured by 


Venting corrosive fumes from a chemi 
cal reactor, aluminum ducts failed in 11 
months. Ducts made of Hetron 92 re 
placed them—and have gone 17 months 
without a sign of deterioration 

another plant, Hetron 92 replaces 


r-lined steel ductwork which lasted 


1 


es һап а 


corrosive bite of 


wet chlorine. The Hetron ductwork, in 


} 


і has required no main 


ervice Tour vears, 


tenance and is as sound as the day it was 


nstalled 
Because it is self-extinguishing, you can 


safely specify Hetron in many places 


1 \ 
where a conventional polyester won't do 


I retardance is inlierent—does not dc 


For more information on Durez materials mentioned above 
Diallyl phthalate 


Hetron pol yeste 


Clip and mail to us with your name, 
f 


etternead 


pend on additives that might dilute corro- 
sion resistance 

Are you taking full 
Hetron’s unique qualities? 


advantage ol 
A check mark 
on the coupon will bring you an illustrated 
bulletin outlining properties and uses of 
the versatile Hetron resin family 


Ready-tooled knobs 
Why tool up for à Standard item like a 
control knob, when you can buy g 
purpose knobs like these—probab 
good saving? 
Many custom molders can supply knobs 
n Durez phenolic, from stock tooling, to 
fit most standard mountings. You can 
have them hot-stamped with numbers or 
characters; equipped with special motifs 
Styled as a family, they blend smoothly 
with modern equipment lines; wipe clean 
without dulling; and stand up to heat 
dampness, and corrosive atmospheres. For 


further information, consult yo noldeir 


, check 


Durez 16694 


resins ( bulletin) 


, company address 


HOOKER 


CHEMICALS 
PLASTICS 


PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 


1502 Walck Road, North Tonawanda, N. Y. 
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basic research 


PAYS OFF 


@ lrederick R. Koppel 
phone and Telegraph Co 
late last month and 
muinistrators 
In the past, American in 
because we used existing knowleds 
cenuitv, developed new product and 
kinds of inventions in organizing people an 
But now we face the new and mighty 
f science and new knowledge 
mined men who have flatl 
the world 
Competiti n 
countered bv industrial 
more than the artful di 
pete with the t lephon 
could make it a competi 
Doi the que t FOI 
in industry? Certainly basic 1 h mi | lon 
the universiti e nt, | re 1 t 


vantage—and great ne 


“Basic researchers and development engineers, wor 
B | 1 devel t g k 


ing fairly close to each other in a dynamic atmosphere, 


sharpen each other's wits. Why then should an industry 
choose to do without this stimulus—in fact, how can it 
afford to do without it? 

Further, the technical or; 


oo. that 


scientists may not be workins 


ur business the most 
the new knowledge tl 
While we shouldn’t underestimate 
ГС irch we shouldn’t verestimat 
1 large business can do 
which, in relation to total л 
invbod 


| think mo 
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In, fact, you can't afford to do without it. 
Here's the formula used by AT&T 


$ 


‘First, get the best possible peopl ( 
1 t 


1 | iin 


Second, vou have to have an objective but you also 


have to give the brains full freedom Al 


+} % f 


N 


l'he scientist must also be free to plan his work in 
his own wav. Y innot plan it for ] 11 
thre h [1 

Ihe research scientist should also be tree to publish 


his findings without undue delay \ 


11 

But . the most difficult essential in. maintaining 

basic research is to keep the researcher trom becoming 
1 developer And th t k that 





jt trontal attack on research is get 
the publicity these days the impli 
being that if you want to find out 
thing about anything just collect a stable 
scientists and turn them loose in the most 
pletely equipped laboratory that money 
buy 
r many long despairing months, we have 
(in searching for a man who would reaffirm 
of individual thought—of creative 
experimentation in the home workshop or ill 
equipped laboratory Dr. Kroll is that man 
William J. Kroll is the developer of the 
sic Kroll process used for producing the 
netals titanium and zirconium Last month 
he received the Perkin Medal of the American 
Section of the Society of Chemical Industry 
the highest award in American industrial chem 
try Acclaimed as one of the greatest of 
original chemists and metallurgists of our 
me Dr Kroll has made outstanding 
ributior many branches of nonterrous 


netallurc 


urgy 
In this article we read that perhaps the most 

overies of our time have been made 
working alone or in very small groups 
we discourage such work we may dry 


st valuable natural resource 
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t of soul 
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be applied 
warning 
( р 24 
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TREN DS 


Camera (top) manufactured by Hasselblad and widely 
distributed in this country was designed by Sixten Sason. 
Above is sound-film recorder made by AGA. Pay telephone, 
below, was designed for Ericsson Co. At right is loudspeaker 
telephone by Hugo Lindstrom, made by Sinus. 
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in appearance design... 


s.. IN SWEDEN 


by SIXTEN SASON, Industrial Designer, Stockholm 


What is today known as industrial design has always existed, 
generally as the result of anonymous effort. 


In Sweden, for example, there has persisted for hundreds 
of years a strong tradition of combining usefulness with 
qualities appealing to the hand and eye. The use in a self- 


contained, sparsely settled community, of wrought and forged 


iron, wood, domestic minerals and glass for the manufacture of 
hand tools and other objects of everyday use, has provided our 
present-day designers with a resourceful background for 
self-evident solutions of several modern design problems. 


However, not until the Americans started to beat the drums 
about industrial design as an art in itself did the Swedish 
designers emerge from their anonymity. They are very technically 
minded, putting considerable emphasis on close interchange of 
ideas with the engineers responsible for the technical aspects 
of the objects they are commissioned to work on. 


Personally, | like the sometimes contentious interplay of 
ideas between myself and the technical expert. It can be 
likened to a tennis match, in which the ball is hit back 


continued on next spread 


Swedish industrial designers Acton Bjorn and 

Sigvard Bernadotte with typewriter they Electrically powered compressor, below right, was designed for LKAB 

designed for Atvidaberg. mining industry by Rune Zernell, and is self-propelled by air motor. 
Compressed air is stored in tubular steel chassis. Self-adjusting wrench, 
below left, was deigned for AB Cromna. 





TREN DS in appearance design... IN swEDEN 


and forth in a fighting spirit, with each player applying his knowledge 
and skill. The master shot is likely to crop up on either side. 

[his same fruitful kind of relationship undoubtedly is commonly 
found in America, too, but in another way the Swedish situation presents 
significantly different considerations. In America, the large marketing 
possibilities and the demand for frequent re-styling allows the designer the 
possibility of making a mistake now and then. The error can always be 
remedied next year. 


In Sweden, on the other hand, the limited market and the limited 
economic background for experimentation makes it necessary for the 
designer to plan years ahead. His designs must, of necessity, remain more 
conventional than those of his American counterpart. He can’t afford 
to be influenced by temporary fashions. Our designs must anticipate the 
future in a way that stabilizes and brings out a kind of constant value, 
emphasizing usefulness, adaptability, security, price, ease of maintenance 
This requirement has both its assets and its drawbacks, but it must be taken 
into consideration when comparison is made with U. S. designs. 


Streetlight, above, won a prize at the Triennale industrial 
design exhibit for P. E. Heribertson. Propane-burning 
equipment (torch at top of page, lantern at right) were 
designed for AB Bahco. Self-reeling multiple electrical 
socket, far right, is made by cooperative Luma enterprise. 





Packaging machine, left, for frozen foods is made by Aberlund and 
Rausing. A Malcus grinding machine is shown above. Below right — the 


Saab motor car designed by Sixten Sason 
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“How do European-trained engineers compare 


with American-trained engineers?" 


THE QUESTION: 


“There can be no question... 


that the system of training engineers in Europe 15 far more selective than 


iş the American system. There, process of selection actually starts in the 


erade schools and continues through entrance examinations for the uni 


versitics and technical schools. In addition, the European chemical engineer 


ing student receives, before entering a university or technical school, excel 


1 
lent training in the fundamentals (mathematics, chemistry, physics and 


language Regarding comparative work in the secondary schools, we need 


only examine i ality o | rod t to realize there must 


i 


1 
} 


be a great 


deal we can leat rom our ili he teacher inspires à. ques 
tioning attitude toward | ) (s, and a Cn courages discussion, an 
ilvsis and controvers' | erica g ring student receives through 
DR. EDGAR L. PIRET i ; | 
us training a combination of ( heoretica ірргоасһ ind the p! ictical 


Engineering Consultant 
ipproach—a combination which is quite uncommon in European students, 


Minnesota Mining & Mfg Co 
is 1$ well known, come from a system which tends to separate the 
thinkers’ from the ‘doers 


Admitting the limitations of an 


+ 


reneralization, it remains true that 


\mericans have tended to excel in the application of science, whereas Eu 
opears have tended to be more prominent in basic research. It is un 
loubtedlv true that in our basic-research programs we could learn a great 
leal from the Europeans. It is equally true that we have much to offer ou 


1] | 1 
H r€ ( IDDIICK сп 


"The engineering mind . . . 


not limited by boundaries of country or continent. Being 


Europi in 
educated. and. familiar with. the. American methods of education and train 
ing, the end result of both svstems is ultimately the same. ‘The method of 
training however, is of great influence on his performance, 
pecially in the first vears of his professional activities. Engineering consist 
mainly im arriving best compromise for olving problem It is there 
fore the practical experience that the engineer is compensated for and not 
o much his knowledge. Experience can be acquired only in time and not 
from book ion In this re spect the European training svstem requir 
that students obtain at least one year of practical experience сусп befor 


they enter college 


‘It is the practic il-expericnce factor which makes good engineers at an DR. HUGO H. WOARDMANN 


early age whether American or European-educated. ‘The 1 uropean system President, Magnetic Research Corp 
places the emphasis on good theoretical thought training rather than training 
for specialized knowledge. Because of this type of training, many engineer 
usually have little difficulty in varving their endeavors. Their broad theo 
retical training provides the opportunity for them to become experts in 


several unrelated fields.” 
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“The European engineer .. . 
has been intensively trained for rese h and design. His American 


part usually has broader training, mot iib nd more compete 


the enginecrin wea 


This difference may be attributable ип 1 | the traditional | 
emphasis on | € researc] the iropean inclination to « 
specialized in utmo | 1] n America, however, flexibility and 
tility are emphasized i hools, in industry and even in developn 
laboratories. This means that the average American engineer will usuall' 
not attain the specialized scientific heights of the European, but he will ha 


ı broader knowledge ic entire engineering field and will be mo b 


lv his | led | irts DR. GREGORY K. HARTMANN 


to apph OW c to the production 
| | 


Which sı n ” r? Probably the id i ( Technical Director 


some Compromise 
ombination | | 11 e ultimate obr ive is two-fold: to S. Naval Ordnance Laboratory 


man’s knowledge nd ipply that knowledge ir man’s benefit. Achievin 
such à compromis S IC reas r continued close scientif 


liaison between Americat | ITO] n agenck nstitutions and 


13 . 
We employ many engineers . 
i0 have obtained th t ning in Europ: n 
en these men 

is the value 

in addition to 
onsidered in any fait 
ind motivation. Thes 


in which formal training 


F. D. LEAMER 


Personnel Director 


Bell Telephone Laboratories 


“European and American engineers... 


+ 


the plasti held are substant equal in training. and a М7 


| 
Stan GOrganizatiot 


111 I 
nee in ISO/TC- 


1 


Мог 11 
ngineers, whereas Uropi engineers developed gr 
in the field. of electi power gencration. and. transmission, reflecting. tl DR. NORMAN A. SKOW 
demand fo ( ippli i E B . à 


Amet 


Director of Research 


1 
Synthane Corp., Oaks, Penna 
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SIGNIFICANT PARTS 


Magnetic-ball relays . . . 


handle onc or n 





n bottom ot 


held uses fl 


market. \ 
\prıl- Ma D l 
Congress Controls, Div. Tann 
Outer Drive, Detroit 34 


Rotating scanning plate . . . 
grates switching int printed 
ontacts that 

ccording to spi 
D VCI 111 ет d { i nunnat п f idis d i 
pecifications. Hartsall Co., Dept. E, Div. Allison 
Laboratories, Inc., 14185 E. Skyline Dr., La Puente 
Calif 
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MATERIALS EQUIPMENT 


Rods and tubes of rolled rein- 
forced plastic 


11 


Transistor-equipped infrared detector . . . 


а 


t | \ t 10 ft Plasteco, Inc., P. O. Box 
Lindly Co Mineola, “. 7 23. Houston 


One or two-way counters add, 


I 4 : subtract and... 
Counter with electrical and visual readout .. . | 


S | . ( | \ t | Digitac, Inc 
Digitran Co., 45 W. Union St., Pasadena, Calif 420 S. Beverly Dr., Beverly Hills, Calif 
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Rubatex Rings withstand 15° | iz" 
to 19" of vacuum during 8-hour 
periods —190 strokes a minute 


EQUIPMENT . 


Rolls of nestled milk caps placed in feed mechanism of 
\merican Seal-Kap’s automatic Seal-Hooder are separated by 


a selector head timed to the capping operation. 


| RUBATEX CLOSED CELLULAR RUBBER ring on 


selector head holds one cap at a time under vacuum. Because 


Phase-sequence switch . . 


l wit 


caps have a series of ridges on top, rubber ring must be soft 
enough to give or recede under rolls. yet sustain vacuum sufficient 
to pull cap away from next cap in roll. The vacuum holds cap to 
selector head until released by a timing device. This operation 
must be instantaneous and a rubber ring must meet rigid г 


quirements 


Associated Research, Inc., 3 
W. Belmont Ave., Chicago 18 


l-mc decade counter . 


Specificatior RUBATEX CLOSED CELLULAR 

RUBBER (G-209-C stock ASTM-R-41) is specified 

material for selector head rings because its closed 

cellular structure gives it required softne PLUS 
ellent recovery properties so th $s wi not 
e under 15” to 19” of vac 


irs at speeds reaching 150 strokes per minute One of 27 


RUBATEX: C3 


RUBATEX DIVISION, Dept. PR-7 CLOSED CELLULAR to 40 ft. Burroughs Electronic 
GREAT AMERICAN INDUSTRIES, INC. RUBBER STOCKS lube Div., North Plainfield, N. J 
Tro Bedford, Virginia on the job... 


For full details and sample board 
print your name in space below, attach Liquid epoxy resins 
to your company letterhead and mail 
to us ; { 


id on па 
If you want more infor- 
mation about Rubatex, 


fill in and mail today. 
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! ndust Dow Chemical 
, Midland, Mich 


it Dow Corning Corp. 
Midland, Mich 


Miniature electromagnetic 
clutch 


( ( 1 Dial Products Co., 9 
Ave. E, Bavonne, N. ] 
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TIMER RELAY 
that handles all 
controlled timing 
problems... 


x No false contacts 

“А Non sticking 

yk Practically "fail safe" 
Ж Low cost timer 


Durakool 


STEEL MERCURY TIMERS 


See telephone directory for local distributor, or write 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., TORONTO 9, CANADA 


be ad The World’ Li Ed 
ILM Most Complete — 
Line of АТА 


FLEXIBLE KIBLE COUPLINOGS 


Ajax Type SP Shear Pin 
Coupling 


Ajax Type BO Bolt-On 
oupling 


AJAX DIHEDRAL AJAX RUBBER- 


COUPLINGS BRONZE CUSHIONED IW 
COUPLINGS » 
Ajax Type M Mill Motor 


S lin 
costly shutdowns. Standard of Coup 9 
industry for 37 years. All types 


AJAX Patented Dihedral too 
spe handles angular за offse Safeguard your machines agains 
ar I 3 о с 

p to 12 degrees 


ind sizes 


Nrite for Ajax Technical Catalogs. Representatives from coa 


AJAX FLEXIBLE COUPLING CO. INC. 
WESTFIELD, NEW YORK 


icturers of Ajax vibrating conveyors, screens and packers 


| Pw Type BD Broke Drum 
Coupling 


nuf 
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der د‎ SIGNIFICANT PARTS 
Valve Applications , MATERIALS 


C | EQUIPMENT . 


Mal 


MICRO SWITCH 
ЫТГем қола 
Here is a high flow, low pressure fuel valve which ME کو‎ 
handles 560 pounds per hour of fuel flow at an inlet 
pressure of 30 psi. with a 1 psi. pressure drop. Another 
example of the versatile family of electro-mechanical 
devices developed and precision produced by Koontz 
Wagner, this valve operates in a -65° to 250° F. am- 
bient range at 17 to 30 wv DC. Special application 
valves, solenoids and switches designed, developed and 
produced by Koontz-Wagner may have the answer to 


your problem. Write now to 


MANUFACTURING DIVISION 


Koon TZ ( f JAGNER 


517 N. MICHIGAN ST. ` SOUTH BEND, INDIANA 


M DANE th | a ) ids o si 
facing screw terminals. Micro Switch, Div. 

C RAMIC S of Minneapolis-Honevwell Regulator Co 
Freeport I11 


Heat-resistant glass cloth . 


^ 
à 


ind oth riti 


il applications. Standard Insulation Co., 
Heat, abrasion, corrosion, chemical are applying McDanel ceramics to Fast Rutherford N.J 
action, or other deteriorating factors a wide variety of difficult applica- 
present on your project? McDanel tions with good success. Our engi- 
specially-developed ceramics could neers develop special dies, designs, 
be the answer. Scientists, physicists even new processes to suit your . 
research and development engineers particular need. Try ceramics Photo-voltaic cells 


i itt 


1 


| 
L 


um ТҮТУ Ге irpo cst ad 
We | (9 A | | p Let us study a sketch ilice < орет roush tem 
| | k of your application. — ай 3 7 р 

амс» М Lf NX X —1L1 your inquiry is ERA : | = k ! 


REFRACTORY PORCELAIN COMPANY special to us. | 
BEAVER FALLS - PENNSYLVANIA | ee ee ee eee 


iched-t 1р‹ ind 
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ird readouts, programming controls, pin 
hole detection, remote switching contro 
infrared sensing, automat ounting. Hoff 
man Electronics Corp., Semiconductor я H| MICRO SWITC Precision Switches 


Div., 930 Pitner Ave., Evanston, Ill. 


4 ways HONEYWELL Mercury 
Switches are used in 
modern design applications 


HONEYWELL Mercury Switches include over 1000 vari- 
ations to meet individual needs. MICRO SWITCH field 
engineers provide special help with mounting methods, 
actuating linkages and shock-proof enclosures. 
HONEYWELL Mercury Switches are ideal for locations 
where dust, fumes, spray or splash are present 


ені strip Clip 


For temperature 
control 

Switch may be mounted on 
bimetal strip, the angle 
varying the temperature. 


Convertible 3-cyl engine For cam 


oline and di nod not f operation 
Output of cam actu- 
ates switch mounted 
on cam-driven lever 


Tilt 


а For fast contact action 


Above-center mounting is 
recommended for fast con- 
tact action 


Above-center mounting 


For low 
gines havi displa ement f 13 14 ! operating force 
Below-center mount- 

169 cu in. Hercules Motors Corp 
ing is recommended 
Eleventh St., S. E., Canton, Ohio for minimum operat 


ing force 





Below - center mounting 


HONEYWELL Mercury 

Pulse Switch for slow 

LJ ‹ ۵ rotating devices 

C 3 24 This switch has 

Miniature relief valve . . . proved exceedingly 
| 1 useful for direct one- 

to-one counting on 


slow rotating devi Pulse action is accom 


gpm 
| her business machines, timing devices, vending ma- 
tube siz For applicati ICI | chines, signaling devices, et« 

ing-pressur: idjustments are not req Í For complete information on HONEYWELL Mercury 
Medium, compatible, with 18-8 and 4 Switche end for Cati 

} 

| MICRO SWITCH 
flareless tub nnection 11 tandaı а 01915109 07 шн vowerwtii aecutaron company | JE] 


Republic Mfg. Co., 15655 Brookpark Rd танов, нин 
Cleveland 11 u Precision Guritthing 


plished by the « urved gl iss tube These include 


ilog 90 
stain ın be used. Operat 


n 
peratures from —65 to 4 F. MS 
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New Technology 
Solid-state Physics 


Abstracts from \ New Гес n 
Solid-state Physi yv Michael Ferenc 
Motor Co., SAE paper 23B 
New York 17 


ni EVV | papel Was IL id before the 
nt SAK annual meeting in Detroit, 
1 


LITERATURE t ımıliarize iutomotive-industries 


yersonnel with the 


propertie ot 
urface phe 

magncti 
hotoconduc 


{ | 


Better Report Writing 


W. H. WA M 


The Economic Almanac—1958 
Management for Engineers 


MA 
McGraw-H ое 
\ in ( pulat 


1On 1 
ind oth« 
It 


i 


REMOTE ARFA MONITORING 
PEMS—B ۱ 


1 \ 


PHENOLIC RESINS 


1 
i 


Ma 


PRINTED CIRCUITRY! 


( North St., Nat 


PHOTODRAWINGS- B 
D t 
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HOW THE 2] 51.295413 


Wrap a fully cured tape of this new silicone rubber 


around a cable in a short time it fuses into a 


homogeneous mass! Press a molded or extruded 
piece of this rubber into position and it will stay 
firmly in place. From research at UNION CARBIDI 
the Silicones Man brings vou the world’s first fusible, 
silicone rubber. 

This new product has all the properties usually 
associated with premium silicone rubber . . . out- 
standing high te mperature px rlormance, vood ele 
trical and oil resistance, excellent reversion resist- 
them. You can well imagine the many 


ance among 


ipplications in electronics gear. high temperature 


Unlocking the secrets of silicones 


Rubber, Monomers, Resins, Oils and Emulsions 


Cas 4 ur red trade-mark of LC 


3J/JA\) HELPED... 
MAKE THE TAPE THAT FORMS A PERFECT SKIN 


locations how 


ded by 


construction. Here is another exan 


"ELI milly work will þe spec 
press-in-place 
ple of how the specialized knowledge of the Silicones 
Man has helped solve an “impossible” problem 
Write for data on “Fusiblk Rubber” o1 
iny of the many other silicones products availabl 
through the Silicones Man. Address Dept. P-24 
Division, Union Carbide Corporation, 30 
East 42nd Street. New York 17. N. Y In Canada 
Bakelite ¢ Division of Union ( 
ida Limited, 


Silicone 


Silicones 


omparnv грі Lan- 


loronto 7, Ontario 


UNION 
CARBIDE 


TRADE- MARK 


SILICONES 





an extrudible compound 
of wick and oil 


increases the 
= life 
of sleeve bearings 


Illustrated is PERMAJECTOR Model 150 
Канн, —and see abroad 


for assembling 

parts ond injecting 

PERMAWICK into 

sleeve bearing Sputniks and other events point t 
lubrication cavities .. . 


~ us for ideas—outside thi { nited Stat 
in one automotic ү 
ssful designer must "stand tall, am 


Our editors have felt the need tor dat 
many vears. They have combed foreign 
is they checked domesti mes, and have 
telt would be of help 
| his Service Was ҮМІТ when Wé begali 


Last year, for example, we published almost 


39 foreign countries, ranging from sing 
WANTED LICENSE pages in length. The total was almo 

in the design edition, 23 pages i hi 
For MARKETABLE PRODUCT ыы ыда 


by Canada, France, Italv, Sweden and 


Medium size sheet-metal plant 


this vear, bec I1U9C WC ha ( idded ive ed 


in Germany (Ruhr district) worldwide McGraw-Hill News Bureau 
With large machine equipment of London, Paris, Bonn, Zurich and Milan 


are engineers, so they can select from a gr 


+] | ; ; 


(own installation), is looking for 
that which will be most ІШЕ»! to l 


license to manufacture market- 


able product. This cover ige of foreign ideas is added to th ( 

| our own large staff, including regional editors in. V 
Write to Detroit and Los Angeles. And editors working out of 
CWW-6921, Product Engineering ire also scouring the country for new concepts which 


Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 
idopt OI adapt 


USED TEST EQUIPMENT Our objective is simple—to provide 
Hydraullo Test Stands, Sait Spray Cabinets, Alti- you need, from whatever source, to 
tude Chambers, Vitration Tables, Torque, Impact, 
Tensile and Compression Testers, Gauges, Flow- engineer 
meters, Viekers and Denison Pumps > 
Your Surplus Test Equipment WANTED 


A & J MACHY CORP. 
1267 Flushing Ave Bkiyn, N. Y Hy 7-0729 


1DDRESS BOX NO, REPLIES TO: Boa 
Classified Adv. Div f thia pu 1! 
Send to office nearest you 
NEW YORK 386: P. O. BOX 1 
CHICAGO 11: 520 N, Michigan Ave 
SAN FRANCISCO 4: 68 Post St 


POSITION WANTED 


Art Director for industry. Background 
graphic arts, physics, industrial design. Will 
relocate. PW-728 Product Engineering 
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INDEX TO 
ADVERTISERS 


Ajax Flexible Coupling Co., Inc 43 
American Brass Co 3rd Cover 
American Felt Co 18 


Behlen Mfg. Co 
Berry Hydraulics Div., Oliver 
Tyrone Corp 
Bound Brook Oil-less 
Bearing Co 2nd Cover 


Detrex Chemical Industries, In 

du Pont de Nemours & Co., (inc 
E. l., Elastomers Dept 

Durakool, Inc 

Durez Plastics Div., Hooker 
Electrochemical Co 


Fluidwick Co 48 


General Electric Co., Apparatus Dept 19 
Goodyear Tire & Rubber Co 3 


Installed cost is 
Heyman Mfg. Co 


quipmecnt of 
p] 


Koontz-Wagner Electric Co In« 


Link-Belt Co 
i Timing the space traveler 


McDaniel Refractory Porcelain Co 

Metal & Thermit Corp 

Micro Switch Div., Minneapolis - T^ 
Honeywell Regulator C SPACE WATCH 

Miniature Precision Bearings, In Mognitying dome 


Parker-Hartford Corp 


iubatex Div Great Amer 
Industries Inc 
Hubber & Asbestos Corp 


SKF Industries, In 

Saginaw Steering Gear Div 
;eneral Motors Corp 

Superior Carbon Products, In 


nion Carbide Corp., Silicones 
U. S. Graphite C« Div. of the 
Wickes Corp 


PRODUCT ENGINEERING 
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Boston 16 M. A. Williamson 
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Chicago 11 Mid-Western Adv. Sale 
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L. Anderson N. Michig Ave Mohawk 


Cleveland 13 Tisel 
Illuminating BI "ublie Square 
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Dallas 1 Е. Е. Schirmer, 901 Vaughn 
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Denver 2 John W. Patten 10 Broad 
way, Mile High Center, Alpine TY 

Detroit 26 P. B. Robins 
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New York 36 B 
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Philadelphia 3 
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5 Rittenho 
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Bldg Atlant is 
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Protect the life line of 
your electrical products 
with Nylon HEYCO 
Strain Relief Bushings 


1-Place 
HEYCO 
on cord 


2-Snap 
into chasis 
hole: 


Anchor & Insulate 
power supply cords 


SAVE TIME... 
---SAVE MONEY 


hd 
"d NB UA 
ABSORBS TWIST 


Send for samples to fit your wire, today 


HEYMAN 


MANUFACTURING COMPANY 
KENILWORTH 3, NEW JERSEY 


WHY 
DON'T THEY 
RESEARCH and DEVELOP. 


e . .. Some better method of holding 
KA = T drawings down on drafting boards. 
N \ Гаре ог thumb tacks get in the way 
or stick to the T-square. The paper 
might be treated so that it would be 
held electrostatically, or a slight vacuum 
might be applied through a porous, but 

mooth-surfaced, table top 


H. J. Brixowsk1 


radio-controlled door lock which 
would eliminate need for keys. This 
control could be adjusted to lock or un- 
lock any door in the house from any 
reasonable point in or near the house 
by setting a different frequency on cach 
door. Picking locks would be a thing 


f the past R. DANBROWNEY 


MN 
an unbreakable dispenser fo: 
powdered detergents. It would be simi 
ir to the sugar dispensers in many 
7 restaurants. Just tip and get one tea 


۹ poonful—for kitchen, bathroom, work 
XQ ۸ bu and garagc K. KAHN 


an inexpensive kit for converting an ac bathroom wall socket to dc 
for electric shavers. The kit should be inexpensive, easily installed by 
even the non-electrical minded, and should have one of the two outlets 


untouched for use with other ac household appliances.—T. N. TYLer 


1 potting compound for encapsulating electrical assemblies that 
could be removed later without melting or breaking the parts? This 
would not have to be an easy removal, but in test work, it is often 
necessary to disassemble to find out what failed and why. It would 
ilso come in handy where emergency repair is involved and full replace 


nent is not available ] MEYER 


Have you a pet project but neither the time nor inclination to do the necessary R & D 
Product Engineering will welcome (and pay $10 each for) similar ideas based on known 
scientific principles but lacking an inspired manufacturer 





a 
| 


MACHINING HIGH-PRECISION GROOVE in power trar т bases was ¢ І 5 
Truelove & Maclean, In witched to Ana 1 2¢ t і 


ler 


High machinability plus high electrical conductivity 
with Anaconda Leaded Copper—now in strip form, too! 


When vou have to do « 
requirmg high electrica 
now available in strip t 
High machinability. Anaconda IL 
as readily as Free ¢ itting B 
compared with 20 [or 
duction and longer tool | 
TRUELOVE & MACLEAN, INC., Waterbury, Conn., High conductivity. Anac 
started making bases for power transistors used i mate electrical conducti 


1 
Motorola ca 
G m touc h WIU 


Americ Brass 


COPPER AND COPPER ALLOYS 
Made by The American Brass Company 





WHATEVER THE APPLICATION 


you can improve your product with 


GRAMIX 


(PRODUCT OF POWDER METALLURGY) 


PRECISION FINISHED PARTS 


GRAMIX precision finished parts are improving products in 


virtually every branch of industry. A pump manufacturer, 
for instance, may specify a gasoline pump rotor made 
of GRAMIX and gain a number of advantages. 


To begin with, the alloys are carefully blended to meet 
his individual requirements. The GRAMIX parts are then 
die-pressed to exact shape, sintered under rigid control 
and finished to tolerances as close as .0005". 

(This process, of course, costs far less than machining, 
forging or casting.) The manufacturer can expect the 
GRAMIX gasoline pump rotor to do a better job because 
all GRAMIX parts are precision engineered and precision 
controlled from alloying to finishing. 


No matter what the application may be, GRAMIX parts 


fit specifications exactly. Parts may be impregnated 


with oil... to insure a longer life and a quieter operation: 


if specified, the GRAMIX parts may be coined and work 
hardened, even prepared for plating. 


The rotor is only one of thousands of applications 

in which GRAMIX precision parts have proved to be 
ideal. Just a few of them are shown here, so consider 
the components of your products .. . there may be several 
with GRAMIX! Products 


of powder metallurgy you can rely on. 


that could be improved... 


Write today for factual 
Engineering Bulletin No. 21 
. we'll send your copy. 


О 
2”. 


Rites ] 


Hardened steel drive 
sprocket for lawnmower 


REE ER mme | 


Iron switch control 


Rotor for gasoline pump 


Packing gland follower used 
in hydraulic system 


Bronze rotor in high 
speed fueling unit 


X-245-1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, 


SAGINAW 1, MICHIGAN 


GRAPHITAR® carBon-crapHite © GRAMIX® powoERED METAL PARTS © MEXICAN® crapHire prooucTs e UUSG" pnusHES 





